Supplementary Figure-1. (a) Schematic of tension simulation model under (b) free tension boundary condition and (c) constrained tension boundary condition. The dotted lines in (b) and (c) represent the initial shape of the model, while the solid lines represent the deformed shape. Supplementary
Simulation under free tension boundary condition
Dislocations begin to nucleate from grain boundaries (GBs) when the maximum tensile stress has been reached. For the symmetric GBs, the initial partial dislocation loops nucleated into the upper grain region and the lower grain region simultaneously, as shown in S- Fig 
Simulation under constrained tension boundary condition
When the maximum tensile stress has been reached, the maximum tensile stress corresponds to the dislocation nucleation from GBs, as shown in S- Fig.3(a) ,(d) and (e), or corresponds to the crack initiation at GBs, as shown in S- Fig.3(b 
